Abstract: Recent trends in the automotive and the Information Technology (IT) industries lead to growing consumer expectations for aesthetic and personalised design of products. The merging of these trends is more likely to lead to considerable changes in the driver environment. Two experiments were conducted in which we examined people's aesthetic response to the design of Instrument Clusters (ICs): the first used images of existing clusters, and the second used a set of conceptual ICs that were designed to enable the experimental control of the ICs' form and colour. The results indicate strong correlations between preferences, symbolism and attractiveness. There was no Towards personalisation of the driver environment 209 apparent trade-off between attractiveness and readability, although attractiveness was given more weight than readability in determining people's preferences. Typicality and novelty of the design were negatively correlated, and both contributed to explaining variance in aesthetic evaluations. Finally, diversity in design preferences suggests the benefits of personalised driving environment.
Introduction
"Appearance is undoubtedly the most important feature of the automobile for the vast majority of American consumers." Gartman (2004) In today's consumer society, automobiles have assumed a central place. For some people, cars serve an instrumental role per se. However, for many others, the type of car they drive testifies to one's character and worth (Hekkert et al., 2003; Gartman, 2004; Benson et al., 2007) . The process of gradual evolution of car design has in recent years moved towards accommodating individuality (Hoffman, 2006) . To a large extent, car design is now about products that allow consumers to express their own sense of self. "We wear our cars", commented Freeman Thomas, a notable designer (Hoffman, 2006) . IT is a major enabler of this trend, in several respects. On the one level, IT helps reduce the design cycle considerably. More designs can be formed, juxtaposed, evaluated, modified, processed and realised than ever before, all in a much shorter time frame. On the other level, IT allows designers to take their art in a variety of new directions, which need not be mutually exclusive. IT enables the design and production of multiple, sometimes interchangeable styles. The contribution of IT to vehicle styling can be seen on different styling levels, for example, according to van Grondelle and van Dijk's (2004) hierarchical approach to automotive styling. This hierarchy is composed of five levels.
The topmost, Strategic level, is related to between-cars comparisons. Strategic choices concern sharing strategies (platform, parts), corporate branding strategies and global technology choices. The next level, Volume Arrangement, identifies within-family styles (e.g., sedan, hatchback) as well as the relation between global measures, e.g., overhang and visual features. It is based on the platform of a car, the technical building blocks (propulsion, suspension) and the package. Surface Treatment relates to the global styling approach of body panels, the usage and the application of styling features and baroque elements. This level model is largely independent of the previous levels. Detail Design is concerned with the detailing and defines shape and appearance of small parts and features; body parts (e.g., air inlets) and materials (e.g., light units and grill). Colour and Trim is the level most directly related to fashion. At this level, buyers have the most influence in the appearance of their cars, and this is where, to a large extent, the visual durability of an individual car is being determined.
In this study, we concentrate on the lower levels, and especially as far as they are concerned with interior styling. Tom Tremont, vice-president of advanced design for DaimlerChrysler, suggested that, when shopping for cars, "it's the interior styling that closes the deal… For the consumer, a vehicle interior is a lot like a living room, and they have to like it before they'll go through with the purchase." (Hoffman, 2006, p.1) One of the areas in which car manufacturers can allow consumers the freedom to better express themselves is in the design of the IC. Being at the centre of the driver-car interface and in combination with recent display technologies, one can conceive of IC 'skins' as a step towards the personalisation of the driver's space. In this respect, IC skins can serve a similar role to software skins -the use of different interface designs that enables a personalised environment while preserving the product's functionality (Tractinsky and Zmiri, 2006) . In the prevailing thinking of the automobile industry, this idea is manifested today by the call to give "each of the occupants their own space in the vehicle, complete with their own displays, interfaces and climate zones" (Hoffman, 2006, p.1) .
In this work, we are interested in the relations between IC designs and people's perceptions and preferences of those designs. In particular, we explore how the use of IT can enhance the role that the aesthetic aspect of the design plays in determining those perceptions and preferences.
Why aesthetics matter
Beauty is an important driver of human behaviour in general and of personalised spaces (Tractinsky and Zmiri, 2006) . It often serves as a key factor in how humans make sense of the environment, evaluate other people and artefacts and make decisions. Design theoreticians, from antiquity onwards, have stressed the importance of beauty in man-made products. For example, Vitruvius, the first systematic theoretician of architecture (first century BC), counted beauty among architecture's three basic requirements (Kruft, 1994) . Coates (2003) , similarly, discusses its role in modern design. Modern social science has established the importance of aesthetics in everyday life. In a seminal paper, Dion et al. (1972) demonstrated that a person's physical appearance influences other aspects of the social interaction. People are affected by the aesthetics of nature and of the environment (e.g., Nasar, 1988; Porteous, 1996) , by the aesthetics of artefacts in general (Coates, 2003; Norman, 2004; Postrel, 2002) as well as of computerised artefacts (Tractinsky, 2006) .
One of the explanations for the major role of aesthetics in our lives stems from the influence of first impressions on decision processes. First impressions colour subsequent search for information and sway judgement and choice processes. One of the most notable sources of first impressions is visual appearance (Dion et al., 1972) . Researchers have hypothesised two basic mechanisms by which aesthetics may affect decisionmaking processes. The first suggested mechanism is a halo effect, which carries over first impressions of products or shopping environments to consumer evaluations of other attributes of these products or environments. This mechanism echoes the "beautiful is good" stereotype in social psychology (Dion et al., 1972; Eagly et al., 1991) and may also serve to explain the "beautiful is usable" phenomenon (Tractinsky et al., 2000) , which suggests that the aesthetics of an interactive system affects user perceptions of other aspects of the system. Researchers also suggest that aesthetically pleasing interfaces afford users with attitudes that are more conducive to open-mindedness and creativity (Isen, 1983; Norman, 2004) .
The second explanation suggests that aesthetics may affect perceptions by inducing affective response. The induced emotions, in turn, influence evaluations of other attributes of the object and attitudes towards the object in general (e.g., Norman, 2004; Rafaeli and Vilnai-Yavetz, 2004) . This explanation can be further divided into two submechanisms. The first is in line with numerous findings about the automaticity of the perception-evaluation link (cf. Bargh and Chartrand, 1999) . In Fazio et al.'s (1994) terms, "affect is preattentively 'extracted' and influences subsequent perception" (p.212). The idea is that, because aesthetics can be judged very quickly (e.g., Lindgaard et al., 2006; it becomes the first attribute of the object that evokes feelings, which later colour other perceptions of the object (Yeung and Wyer, 2004) . This submechanism can be classified as Type-I or visceral affect (Norman, 2004; Pham, 2004) . The second submechanism of the emotional route is Type-III affect (Pham, 2004 ), which Norman (2004 refers to as 'reflective' level of processing. This mechanism is much slower and more complex than the previous one, as it depends on elaborated evaluation of the object and finding meaning in it. Indeed, decoding aesthetic stimuli, interpreting and identifying them are an integral part of modern-day consumption process (Postrel, 2002) .
The postulated affective response to aesthetics fits into the "affect as information" framework, which posits that feelings serve as a proxy for value (Schwarz, 2004) . Aesthetics may elicit moods that stimulate consumers to form an affect-based initial impression that is later used as a basis for judgements (Yeung and Wyer, 2004; Loken, 2006) . Thus, first aesthetic impressions may establish positive (or negative) preference that is hard to overcome, because information received early is weighed more heavily in the decision process (Russo et al., 1998) . Consumers may also be motivated by the desire to maintain a positive mood (Meloy, 2000) or to increase the hedonic value of the shopping experience (Babin et al., 1994) . Thus, aesthetic design may create a positive mood and elicit pleasant feelings during the shopping process (Porat and Tractinsky, 2006) and through subsequent interactions with the product.
The two basic mechanisms are in line with the postulates of the Elaboration Likelihood Model (ELM), advanced by Petty and Cacioppo (1981) . Both serve as simplifying mechanisms in thinking about attitude objects to which consumers are exposed. One of the main propositions of the ELM is that under low elaboration conditions, people tend to use simple methods to judge objects. In such cases, people may base their judgement on the first argument processed (e.g., object's attractiveness) or on a cursory analysis of the object (Petty and Wegener, 1999) . Since aesthetics is probably the easiest attribute to judge when evaluating visual designs, it is more likely to be overweighed in low elaboration conditions. Aesthetics can also strengthen attitudes towards the object under high elaboration conditions, if aesthetics is perceived as a relevant attribute in the scrutinised domain (e.g., fashion, car design), or if people believe that aesthetic design is a sign of professionalism and is, therefore, indicative of the object's overall quality. Thus, according to ELM (Petty and Wegener, 1999) , under low involvement (and hence low elaboration) aesthetic designs should normally improve consumer attitudes. Under high involvement (high elaboration), the effect of aesthetics will depend on whether it is judged to be relevant to the products under consideration.
Information technology as enabler of personalised design
One of the major advantages of IT relative to traditional manufacturing is the ability to customise products relatively easily. The benefits of this capability are demonstrated by the prevalent practice of users tailoring their applications' appearance according to their tastes. This trend is manifested mainly by the proliferation of software skins -alternative interfaces to commonly used applications -that allow users to change the appearances of their applications while preserving their functionality. Blom and Monk (2003) suggest that personalisation of IT devices affects users cognitively, socially and emotionally. Desmet (2003) and Rafaeli and Vilnai-Yavetz (2003) maintain that emotions arise when an individual appraises how a product can influence (positively or negatively) his or her interests. Rafaeli and Vilnai-Yavetz (2003) propose a model in which physical artefacts in organisations are evaluated according to three dimensions: instrumentality, aesthetics and symbolism. These three dimensions, in turn, evoke various -not necessarily intended -emotions. Tractinsky and Zmiri (2006) demonstrated the viability of Rafaeli and Vilnai-Yavetz's framework in a study on skins of Microsoft's media player.
Potential trade-offs
The practice and study of visual design of IT artefacts involve several challenging tradeoffs. One of the most noted trade-offs relate to the assumption of the inherent conflict between aesthetic and usable design (e.g., Nielsen, 1993) . Recent studies, however, have demonstrated that there is nothing intrinsic about this conflict. In fact, to a large extent these two design criteria may go hand in hand, together serving high-quality design (Tractinsky, 2006) .
Another interesting issue in the study of aesthetics is the relative contribution of different aesthetic dimensions or determinants to the overall aesthetic experience. A traditional trade-off in the discussion of aesthetic design involves the relative contribution of novelty and typicality to aesthetic evaluation. A recent stream of psychological research suggests that aesthetic perceptions stem from the perceptual fluency of objects (Reber et al., 2004) . As far as typicality increases perceptual fluency, this theory may explain the results of studies that found correlations between typicality and aesthetic preferences (e.g., Veryzer and Hutchinson, 1998) . Bianchi (2002) proposes that it is not the absolute level of novelty that causes pleasure; it is the level of novelty in relation to the initial position and the task at hand. In a study of various designed objects, Hekkert et al. (2003) found that both novelty and typicality contributed about equally to aesthetic preference. They suggest that aesthetic preferences work according to a principle coined by Raymond Lowey: MAYA -Most Advanced Yet Acceptable. That is, "the designer should strike a balance between novelty and typicality in trying to be as innovative as possible while preserving, as much as possible, the typicality of the design" (p.122). Lavie and Tractinsky (2004) examined empirically whether people can distinguish between various aesthetic subdimensions of website design. Two factors emerged in that study, which were labelled "classical aesthetics" and "expressive aesthetics". The 'classical' factor reflects notions of pleasantness, clarity and symmetry. It is akin to concepts such as "visual clarity" (Nasar, 1988) and "concinnity" (Coates, 2003) . The "expressive" factor reflects originality and creativity. It corresponds to notions such as "visual richness" (Nasar, 1988) . While the two aesthetic subdimensions are conceptually distinct, they are not purported to be orthogonal. Indeed, empirical findings suggest that in ecologically valid situations (i.e., when evaluating real-world designed objects, such as webpages), they are moderately correlated (Lavie and Tractinsky, 2004; .
Aesthetics in the car industry
One can find parallels in the treatment of aesthetics in the car industry and in the computer industry. In both industries' early decades, considerations of efficiency and economies marginalised the role of aesthetics. This was most evident in the car industry with the famous dictate, attributed to Henry Ford that Model T may come in any colour, as long as it was black. One of the most notable paradigm shifts in the motor industry is associated with GM's success in the 1930s in stressing design, differentiation and variety of choice as opposed to the prevailing wisdom that subjected aesthetics to technological and costs constraints. Later on, as the car industry became more commoditised (as is the computer industry today), it is claimed that "Harley Earl of GM turned the marketing of automobiles from being about what they do to what they mean".
1 In other words, since buyers could take the car's performance for granted, they began to focus their attention on the social function of the car as a symbol of status and distinction (Gartman, 2004) . Because quality and performance have become commonplace in the car industry, design has become the biggest differentiating factor (Hoffman, 2006) .
Study framework and objectives
Current IT enables the design of vehicle ICs that are based on computer displays. The technology also enables the car industry to transform the model of unique and constant IC (within a car model) to a personalised model of IC skins that are tailored to the drivers' tastes. For example, a carmaker may supply a set of approved (e.g., from a design and safety perspectives) ICs with each car model. The driver may then choose the IC that best suites his or her preferences. Given the availability of the technology and the appeal of the concept, this study was set up to assess people's reactions to various IC designs. The study is concerned with the relations between IC designs and people's perceptions and preferences of those designs. The study is guided by a schematic framework depicted in Figure 1 .
Figure 1
Conceptual framework of the study: subjective evaluations of five product dimensions are assumed to affect preferences of specific designs. This study concentrates on three such factors, and on antecedents of the aesthetic factor
The framework posits that subjective evaluations of a product (e.g., the instrument cluster) lead to forming attitudes towards it and to preferring (or not) the product to a set of competing products. These evaluations, which Forlizzi (2008) describes under the Product Ecology framework, refer to five product factors: functional, aesthetic, symbolic, emotional and social. In this research project, we have concentrated on the first three of these factors. There are various facets to the conceptualisation and operationalisation of these three dimensions. Conceptually, we chose to follow Rafaeli and Vilnai-Yavetz (2004) , according to whom functionality (or 'instrumentality' in their terminology) "relates to the tasks the artifact helps accomplish, aesthetics is the sensory reaction to the artifact, and symbolism regards associations the artefact elicits" (p.671). Operationally, there are various aspects to each of these dimensions, which can derive from different conceptualisations, contexts and research methods. For example, the instrumentality dimension is operationalised differently in public transportation (Rafaeli and Vilnai-Yavetz, 2004 ) than in entertainment software (Tractinsky and Zmiri, 2006) . For this study, we chose to operationalise instrumentality by measuring the most instrumental aspect of IC design, which is the ease with which data can be read by the driver. Symbolism of the IC in our study refers to the degree to which the IC communicates a favourable image or an image that a person can identify with (Hassenzahl, 2003) . Although design can affect each of the product dimensions (Forlizzi, 2008) , in this study we concentrate more on the aesthetic dimension and its antecedents. On the basis of the previous studies in the context of web-based design (Lindgaard et al., 2006; that showed that very brief exposure to stimuli is enough to elicit consistent aesthetic impression, we measured aesthetics as the attractiveness rating provided by a person after a very short exposure to the IC design. The range of aesthetic impressions and experiences is quite wide. In this study, we considered two sets of perceived aspects of design aesthetics as potential antecedents of the attractiveness ratings. The first is the degree to which the designs appear 'typical' of the IC class of products and the degree to which they were 'original' relative to this specific class (Hekkert et al., 2003) . These two dimensions represent the tension between the automatic, unconscious preference for the familiar and easy-to-recognise stimuli (e.g., Reber et al., 2004) , on the one hand, and the more conscious need for novelty, on the other hand (Hekkert et al., 2003) . As noted earlier, the essence of this tension is represented by Loewy's MAYA design principle.
The second set of perceived design aesthetics examines whether the designs are perceived as 'classical' and 'expressive' according to Lavie and Tractinsky's (2004) classification, described earlier. As mentioned earlier, the design aspects studied here are not necessarily orthogonal. For example, the aesthetic dimensions may carry a symbolic meaning, which may be partially captured by the 'symbolism' construct. Similarly, the ease of reading data from the IC may be associated with its typicality. While it is beyond the scope of this study to resolve these overlaps conceptually, they will be controlled in the ensuing data analyses (e.g., by way of regression analysis).
The degree to which a design is classified as 'typical', 'original', 'classical' or 'expressive' is subjective and depends on the observers' expectations and perceptions of the designs. An interesting design question is how objective elements of the design affect those subjective evaluations (Park et al., 2004; Kim et al., 2003) . In this study (Experiment 2), we manipulated two such elements design aspects (form and colour) to test their effects on the subjective evaluations.
Thus, the study posed the following main research questions: We designed two laboratory experiments to study the above-mentioned research questions. In the first experiment, we examined "real world" stimuli, namely ICs that can be found in actual vehicles. In the second experiment, we used a controlled approach. We examined conceptual (as opposed to commercial) designs that were produced especially for this experiment by manipulating the form and colours of the ICs. The two experiments are described here.
Experiment 1

Method
Sample: Fifty people (mostly students from various faculties, all having a driving licence) were recruited to participate in the study. Participants were awarded 50 NIS (about $12) for their effort. Because of computer failure, the data of one of the participants was lost. Eventually, the results include data from 26 females and 23 males. The average age of the participants was 25, ranging from 20 to 32.
Stimuli: A set of 28 images of ICs was used in this study. The chosen images had to adhere to certain constraints, such as size (between 1000 and 1200 pixels in width and 400 and 700 pixels in height), quality (images had to be well defined) and completeness (the entire IC had to be seen). Four of those were used as a training set (to allow participants to get acquainted with the experimental procedure), and the other 24 were used as the experimental stimuli. The set of experimental ICs is presented in Appendix 1.
2
Measures:
The subjective dependent variables in this study measured the participants' evaluations of the ICs. Attractiveness (a single item measured after a 0.5 sec exposure to the IC image), as an overall aesthetic impression (e.g., Lindgaard et al., 2006; ; Classical Aesthetics and Expressive Aesthetics (4-item scales based on Lavie and Tractinsky (2004) ); IC typicality (a 3-item scale, constructed for this study); IC Symbolism/Identification (a 5-item scale), based on Tractinsky and Zmiri (2006) ; Readability (a single item); Novelty (a single item) and overall Preference judgement (single item). The items comprising those variables are presented in Appendix 2. In addition, we measured two potential moderating variables: Gender and Centrality of Visual Product Aesthetics (CVPA). CVPA is defined as the "level of significance that visual aesthetics hold for a particular consumer in his/her relationships with products" (Bloch et al., 2003, p.552) . The original CVPA items are presented in Appendix 2.
For the purpose of this study, the CVPA scale was translated to Hebrew. We also measured the response latencies of the attractiveness evaluations as described here.
Procedure: A computer program was built to run the experiment. All of the instructions and data collection were made administered via the computer. An experimenter was available in the room to supervise the experiment at all times. The participants performed the experiment in an office room, one or two at a time. The program was run on computers with 19 inch TFT displays at a resolution of 1280 by 1024 pixels. The experiment consisted of three main phases. In Phase 1, each IC image was displayed for 500 ms. The experimental program randomised the order in which the images were presented to the participants. Following the presentation of each image, the participants rated the attractiveness of the IC design on a 1-10 scale, and their response latency was recorded. A block of 4 training images was administered at the beginning of this phase to get the participants acquainted with the rating method and the short display times (based on a pilot study, it was decided that 4 training images are enough for this purpose).
The participants had to indicate their readiness to evaluate the next stimuli before it was presented. In Phases 2 and 3, the experimental stimuli were presented again in a random order. In these phases, the images were presented without any time constraints. In Phase 2, each design was evaluated on items measuring classical and expressive aesthetics. In Phase 3, participants evaluated the designs on four different variables: typicality, symbolism, readability and overall preference judgement. All evaluations were on a 1-10 scale. To alleviate some of the fatigue that may have been caused by the long procedure, the experimental software posed 1-minute breaks between the experimental phases. To conclude the experiment, the participants filled out the CVPA questionnaire.
Results
We start with a short description of the results of Phase 1. Overall, 1176 design evaluations and response times were gathered (24 designs × 49 participants). Two responses were excluded from the analysis due to a very long response time (over 15 sec), yielding a total of 1174 valid latencies. The average of the attractiveness ratings was 5.68 (S.D. = 1.16). The distribution of attractiveness evaluations resembles an inverted U shape, with more evaluations in the middle of the scale than in the extreme. Still, the distribution of evaluations was somewhat skewed to the right, perhaps reflecting the polished nature of the ICs that were included in the stimulus set (see Figure 2 ). The distribution of response latencies similarly resembled an inverted U, with extreme evaluations (either negative or positive) being made within shorter latencies (see Figure 3) . The pattern of this distribution resembles the findings of . To test the linear relationships between response extremity and response latency, we collapsed the evaluations into 5 categories based on the evaluations and distance from the end point of the attractiveness scale. Thus, the most extreme evaluations of 1 and 10 were grouped into one category; evaluations of 2 and 9 were grouped into another category, and so on. A one-way analysis of variance was performed on response latencies with Evaluation Category as the independent factor (5 levels). The results were statistically significant (F (4, 1170) = 11.45, p < 0.001). However, Tukey's HSD post-hoc comparisons (p < 0.05) revealed only two homogeneous groups:
The middle-of-the-scale category (evaluations 5 and 6) were significantly slower than evaluations in the other, more extreme categories, which were not significantly different from each other. Evaluations of the 24 IC images were averaged over the 49 participants. Table 1 displays means and standard deviations of the entire set of ICs for the study's variables as well as correlations between the variables. Scale reliabilities (Cronbach's α) of the multiple item scales were computed for each of the 24 designs. The average reliabilities over the 24 designs are presented in Table 1 for each scale. As can be seen, the reliabilities were satisfactory, ranging from 0.81 to 0.95. The correlation matrix indicates strong correlations between some of the variables. In the remainder of this section, we will explore the nature of these relationships. We first examine whether Attractiveness impressions are influenced by perceived design aspects (Classical and Expressive aesthetics, Typicality and Novelty). Then, we examine the effects of Attractiveness, Readability and Symbolism on overall preference. 
Effects of perceived aesthetic aspects on attractiveness
Classical and Expressive Aesthetics: We first examined whether the Attractiveness evaluations were associated with evaluations of the different aesthetic dimensions (i.e., Classical and Expressive aesthetics). Recall that Attractiveness was evaluated after the participants saw the ICs for only 0.5 s, whereas for the rest of the variables, the ICs were displayed with no time limit. We regressed the Attractiveness scores of the 24 ICs on their corresponding independent variables. The regression explained 60% of the variance in attractiveness. The regression coefficients for both independent variables were significant (Expressive Aesthetics: = 0.565, p = 0.001; Classical Aesthetics: = 0.415, p = 0.008). We tried to improve the fit by including in the regression equation the difference between those scores (presumably, lack of balance between the scores would be detrimental to the attractiveness of the cluster). However, this did not result in significant improvement over the original model.
Typicality and novelty effects on attractiveness
Typicality and Novelty: Next, we examined the degree to which perceptions of the ICs typicality and novelty are related to their attractiveness. For this analysis, we used two measures: the Typicality scale and one item from the Expressive Aesthetics scale, which asks directly about the originality of the design. The two measures were correlated negatively and strongly (r = −0.72, comparable with the correlations observed in Hekkert et al.'s (2003) study). The correlations between Typicality and Attractiveness (r = 0.12, ns) and between Novelty and Attractiveness (r = 0.48, p < 0.01) were also comparable with the correlations observed in Hekkert et al.'s study. Because of the high negative correlations between the two independent variables, suppression is more likely to occur in the novelty-typicality-attractiveness relations. Therefore, partial correlations were calculated to estimate the residual correlations between the independents (Typicality and Novelty) and Attractiveness. Both correlations were very high: r = 0.74, p < 0.001 between Typicality and Attractiveness, and r = 0.81, p < 0.001 between Novelty and Attractiveness. Together, the two variables explained 66% of the variance in the regression.
Combined effects: Finally, we analysed the combined effect of the four design dimensions (Classical Aesthetics, Expressive Aesthetics, Readability and Typicality) on attractiveness. Because Novelty was highly correlated with Expressive Aesthetics, it was not included in the regression. The regression explained 79% of the variance in attractiveness. The regression coefficients for Expressive Aesthetics and Typicality were significant (Expressive Aesthetics: = 0.99, p < 0.001; Typicality: = 0.64, p = 0.001). The Classical Aesthetics coefficient was not statistically significant. 
Antecedents of preferences
We assume that the participant's answer to the overall preferences item in the questionnaire represents his or her ultimate evaluation of the IC. Hence, we tested whether the three product dimensions according to Rafaeli and Vilnai-Yavetz's (2004) model -Readability (surrogating the Instrumentality dimension in our context), Symbolism and Attractiveness -affect overall preferences. The relationships among these variables are displayed in Figure 4 . However, the correlation matrix (Table 1) indicates a severe problem of multicollinearity in the data set. Likewise, the statistical diagnostic indices (Tolerance, VIF, condition indices) pointed at a collinearity problem. In particular, preferences were highly correlated with several other variables, most notably with symbolism (r = 0.99). This finding suggests that, in fact, the degree to which the participants have identified with the IC was indistinguishable from their overall preferences. Therefore, we examined the partial correlations of the variables with Preferences, to detect their residual shared variance. The partial correlations of Symbolism, Readability and Attractiveness with Preferences were 0.93, 0.61 and 0.41, respectively. That is, controlling for Symbolism's shared variance with the other variables, there is substantial shared variance of Readability and Attractiveness with Preferences. Thus, we regressed Preferences on the other two product aspects -Readability and Attractiveness. The regression's R 2 was 0.934. Both variables were significant (Attractiveness: = 0.647, p < 0.001; Readability: = 0.499, p < 0.001).
Personalised design
If vendors had to select a single design out of a set of potential prototypes, their best bet would be to choose the design that, on average, was preferred the most by the potential consumers. However, choosing according to averaged tastes can leave many customers dissatisfied. With current IT, ICs can be personalised, tailored to individual preferences. They can reduce the need to compromise on one's tastes. Figure 5 exhibits two types of information. The average preference ratings of each IC design (the connected dots, arranged from least preferred on the left to most preferred) and the number of times each design received the highest preference rating (including ties) by the study's participants (denoted as columns). Despite the fact that the Pearson correlation between the variables was 0.81, only 14 participants rated the design that received the highest average preference score as their most-preferred IC. Even designs that were rated on average among the least preferred were the most preferred by some participants. In fact, all designs, except three, were rated as the most preferred by at least one of the study's participants. These results resemble the findings of Tractinsky and Zmiri (2006) regarding users' preferences of media player skins. Average preferences represented by connected dots, in ascending order from left to right; Tally of most-preferred ratings represented by columns
Moderating variables: gender and centrality of visual product aesthetics
We considered two potential moderators of the participants' evaluations of the ICs: Gender and CVPA. The correlation between these variables was not statistically significant (Spearman's ρ = −0.17). We tested the moderation possibility with a series of independent t-tests between females and males and between participants who scored in the top third on the CVPA scale (N = 17) and participants who scored on the bottom third of the scale (N = 16). The tests were run for each IC on the more subjective variables: Attractiveness, Symbolism and Preference. While there were some differences in the evaluations and in ranking of the ICs along those variables, the tests found only few, marginally significant differences between the groups. I C8 was found to be considerably less attractive by females than by males (means = 5.23, 6.61, respectively, p = 0.035). IC7 was less preferred by females compared with males (means = 3.88, 5.43, respectively, p = 0.049).
Participants ranked low on CVPA considered IC7 to be less attractive relative to high-CVPA participants (means: 5.13 and 6.82, respectively, p = 0.086). Low-CVPA participants preferred IC3 more than high-CVPA participants (means: 5.94 and 4.24, respectively, p = 0.066). They also identified more with IC3 (means: 5.94 and 4.56, respectively, p = 0.047).
Experiment 2
In experiment 1, we used real, existing ICs, which have gone through the entire design process and found their way into the market. Such designs reflect current practices and the constraints imposed by the existing technology. However, they do not take into account the potential possibilities of IC design enabled by modern ITs. In addition, using existing designs made it impossible to control various design elements of the stimuli, and thus the source of different user evaluations is not clear. Thus, the objective of Experiment 2 is two-fold: First, under the assumption that IT expands the range of possible IC designs, we wanted to test people's reactions to IC designs that do not conform to typical, commercially available ICs. Second, we wanted to test how controlled manipulations of two important design elements -form and colour -affect the aesthetic evaluations of potential users and their preferences.
Method
Sample: Sixty-four students, all having driving licence, were recruited to participate in the study for class credit. They did not participate in the previous study. There were 20 females and 44 males. The average age of the participants was 25, ranging from 20 to 29.
Stimuli: A design studio was contacted to produce new concepts of ICs. The designs had to fit into an area between 960 and 1100 pixels in width and 440 and 550 pixels in height, which corresponded to the standard size of ICs on the experimental display. The studio was encouraged to disregard IC design conventions in terms of both form and colour scheme. The instructions to the studio were to design four different IC shapes and to implement six different colour schemes, which will be assigned to each of the shapes. Thus, a set of 24 experimental stimuli was produced (see Appendix 3). 4 In addition, a set of four shapes, using grey colours (Items T1-T4 in Appendix 3), was used as a training set for the attractiveness evaluation procedure.
Measures and Procedure:
The same measures and the same procedure of Experiment 1 were used in this experiment.
Results
Overall, 1536 design evaluations and response times were gathered (24 designs × 64 participants). Five responses were excluded from the analysis due to long latencies (over 15 sec), yielding a total of 1531 valid latencies. The attractiveness ratings were somewhat lower than in Experiment 1 (Mean = 5.34) and less diverse (S.D. = 0.82). The distribution of attractiveness evaluations was similar to that of Experiment 1 (see Figure 6 ), although the evaluations were slightly more skewed to the left (i.e., the designs were less attractive). As in Experiment 1, the distribution of response latencies resembled an inverted U, with extreme evaluations (either negative or positive) being made within shorter latencies (see Figure 7) . Tests of the linear relationships between response extremity and response latency were conducted as in Experiment 1. A one-way analysis of variance was performed on response latencies with Evaluation Category as the independent factor (5 levels, from most extreme evaluation to middle of the scale evaluation). The results were statistically significant (F(4, 1526) = 9.82, p < 0.001). Tukey's HSD post-hoc comparisons (p < 0.05) revealed ( Table 2 ) that the most extreme evaluation category (i.e., evaluations of 1 and 10) was significantly faster than the other evaluation categories. The second most extreme evaluation category (evaluations of 2 and 9) was significantly faster than the two least extreme evaluation categories (the category that includes evaluations of 4 and 7 and the category that includes evaluations of 5 and 6). Evaluations of the 24 IC images were averaged over the 64 participants. Means, standard deviations and reliabilities (where applicable) of the seven variables are presented in Table 3 . Relative to Experiment 1, the means in this experiment are slightly lower for all variables, except for Expressive Aesthetics. In addition, the variance in evaluations (as expressed by the standard deviations) is lower, especially for the aesthetics-related variables (i.e., Expressive and Classical Aesthetics, Typicality and Attractiveness). This finding may stem from three possible reasons. First, whereas the ICs in Experiment 1 were designed by multiple sources, a single design studio was responsible for the ICs in Experiment 2. Second, the designs in Experiment 2 were restricted to 4 basic forms, which again restricted the range of the products. Finally, the differences may be attributed to the more homogeneous nature of the sample in this study, which was composed solely of engineering students. 
Effects of form and colour on evaluations of the IC designs
The controlled design of the stimuli in this experiment allows us to test the effects of form and colour on the participants' perceptions of the ICs. A repeated measures analysis of variance was performed with Form (4 levels) and Colour (6 levels) as the independent factors for all of the variables evaluated in this study. The significance of the ANOVA tests for each dependent variable is presented in the three rightmost columns in Table 3 . Full results are presented in Appendix 4. In general, it can be seen that the strongest effect on the participants' evaluations stemmed, in most cases, from changes in the ICs' colour. In most cases, there were also statistically significant effects of Form on the dependent variables, although those effects were weaker than those of the designs' colour. The Colour × Form interactions were mostly weak or statistically insignificant, suggesting that this was not a major factor in the evaluations of this set of ICs.
In general, the dependent variables behaved similarly in response to the design changes, with the exception of Expressive Aesthetics and Novelty. These two variables exhibited low variance -all designs were considered original and (with the exception of Form 4) expressive. Figure 8 displays the relationships between Form and Colour and two of the dependent variables: attractiveness (evaluations obtained at the beginning of the experiments after a 500 ms exposure to the design) and preference (the final evaluation of the designs obtained at the end of the experiment). As can be seen, the patterns of the two variables are quite similar. On average, the participants preferred designs with the typical dark background to designs with more colourful background. In terms of form, Forms 2 and 1 received the highest attractiveness evaluations and were the most preferred, followed by Forms 4 and 3. 
Personalised design
Similar to the results of Experiment 1 (see Figure 5 ), only 18 out of 64 participants rated the design that received the highest average preference score as their most-preferred IC ( Figure 9 ). All designs, except one, were rated as the most preferred by at least one of the study's participants. 
Moderating variables
The correlation between Gender and CVPA was weak (Spearman's ρ = −0.30, p = 0.017), indicating that women received slightly higher scores on the CVPA scale. We tested whether females (N = 20) and males (N = 44) responded differently to forms and colours of the designs. We also tested whether CVPA score mattered in terms of responses to colours and forms. The tests were run on the more subjective product characteristics -Attractiveness and Symbolism -and on Preference. Separate ANOVAs were conducted for each form and colour with gender and CVPA score (high vs. low) as the independent factors. Only 4 of the tests were significant at the 0.05 level. This leads us to conclude that, in general, gender and CVPA did not moderate the participants' reactions to the designs.
Discussion
The objective of this study was to evaluate the relations between IC designs and people's perceptions and preferences of those designs. We conducted two experiments, using 24 images of ICs in each. The first study used existing ICs that were available in the public domain. The second experiment used conceptual ICs that were designed especially for the study. At the onset of the study, we posed four major research questions. Here, we address those questions based on the study's results. Our first research question was concerned with the relations between immediate aesthetic impressions and perceptions of other design aspects. This was studied using the heterogeneous stimulus set of Experiment 1. The results show that immediate attractiveness was related to all the other perceived dimensions of the ICs. Specifically, attractiveness was related to the two perceived aesthetic dimensions suggested by Lavie and Tractinsky (2004) : Classical Aesthetics and Expressive Aesthetics. In addition, both typicality and novelty contributed to attractiveness, supporting the findings of Hekkert et al. (2003) regarding the antecedents of beauty evaluations. Clearly, there is some overlap between the typicality-novelty continuum and the expressive-classical framework. However, this study was not designed to test the extent of this overlap and the degree to which these concepts contributed to attractiveness ratings.
The second research question asked whether design preferences can be predicted from immediate aesthetic evaluations of it. Experiment 1 showed that attractiveness ratings based on very short exposure of the designs are good indicators of eventual preference. This finding is intriguing if we consider that attractiveness ratings were provided by users after watching the IC for only 500 ms, and that preference ratings were provided during a different stage of the experiment. These results augment previous studies from a different domain that demonstrated that such ratings are tightly related to more elaborated aesthetic impressions (Lindgaard et al., 2006) . Also, the results further support previous finding about the inverted U-shape relationship between extremity of immediate aesthetic impressions and response time to the evaluated object .
The third research question was concerned with the relations of preferences with other aspects of the IC, such as its symbolic value and readability. The results indicate a very strong correlation between preferences and symbolic values of the designs. In fact, it can be said that, at least in our study, symbolism and preferences were one and the same for all practical purposes. This finding stresses the importance of the strong correlations found between immediate attractiveness judgements and symbolism. These correlations are especially intriguing given that symbolic value is determined in a much longer and more reflective process than the 0.5 sec provided for the attractiveness ratings. Readability also had strong positive correlation with preference, suggesting that, with proper design, the tension between the hedonic and the practical aspects of the design (Hassenzahl, 2003) can be resolved satisfactorily. This relationship is particularly important, because while people prefer aesthetics products, they seem to be reluctant to pay more for them based solely on the hedonic virtues of those products (Diefenbach and Hassenzahl, 2009 ). Thus, the product's pragmatic qualities (e.g., readability) can serve as the needed justification for people's choice.
It is also evident from the results that some of the evaluations of the different constructs were highly correlated. For example, Symbolism was virtually identical to Preferences, and both were very highly correlated with attractiveness. These results may be an artefact of the stimulus set or of the research method. They may also be, however, indicative of ecologically valid relations given the random selection of stimuli in Experiment 1. More studies with different sets of stimuli, perhaps even in different domains, are needed to improve our understanding of this phenomenon. Such studies may examine, for example, the role of symbolism as a mediator in the relationships between attractiveness and preference. That is, people may identify more with more attractive designs, and this, in turn, would lead to greater preference for such designs.
Research Question 4 dealt with the effects of objective design factors on evaluations and preferences of ICs. These issues were examined in Experiment 2, in which two such properties, form and colour, served as independent factors in the set of conceptual IC designs. The results of Experiment 2 showed that form, colour and their interaction indeed influenced most of the subjective evaluations as well as the preferences of the various designs.
Finally, the study provides some clues regarding the degree to which drivers may desire to personalise ICs. Experiment 1 showed that the IC set induced a range of reactions in the participants. There were considerable differences in how favourable they were viewed by the participants. Also, participants' reactions to the different aspects of the ICs covered the entire range of the scales, indicating that there were at least some participants who reacted very favourably to ICs that did not score highly on average. This finding was further demonstrated in Experiment 2, where even designs that scored very low on average in terms of overall preference were still the most-preferred designs by some of the participants. Thus, the results seem to reflect a demand for personalised ICs by consumers. Whereas favourite ICs can be identified for the population at large or for certain segments of the population, this study demonstrated that many people's tastes differ from that of the 'average' person. Since demand for both the personalisation of the IC and the IT to support it exist, the decision of whether to enable such a feature appears to hinge on other considerations such as safety and cost. These aspects should be the subject of future research.
The moderating variables examined in this study, gender and CVPA, did not have a considerable effect on the subjective evaluations of the ICs. These results should be considered cautiously, as they may be confined to the type of designs employed in this study or may be the result of the relatively small samples involved.
Limitations
There were several limitations in this study. One of them relates to the generalisability of the results: Do they reflect the designs of the ICs or do they reflect uneven aspects of images used in this study (e.g., photo quality, glare, the presence of light, etc.)? Although we tried to maintain a good image quality, all those aspects may have had some influence on the participants' judgements. Again, this is an area that can be improved with a more controlled set of IC designs.
Similarly, the sample used in these experiments -drawn from a population of university students in one country -may have to do with preferences and judgements of particular designs. However, note that in this study the main issues are not which designs were evaluated as better or were more preferred. Rather, the important point is to untangle the relationships between the various constructs that people use to evaluate designs. In this respect, it is unlikely that these relationships (such as the link between symbolism and preferences, or the joint effect of typicality and novelty on preferences) would change if samples were drawn from other populations. Still, future studies using different populations should add to our ability to generalise from these results.
An interesting research problem, pointed out by an anonymous reviewer, is the relative importance of the IC compared with the overall design of the instrument panel and to the interior and exterior design at large. We studied IC design in isolation and thus could not address this issue. But clearly, car designers need to take into account how the IC mashes into the larger picture of the brand's design language. Does it communicate the same message? Is it aligned with the aesthetic expression of other parts of the car? The question of relative importance is significant because, as we have argued throughout this paper, a computer-based IC is an element that can be relatively easily and cheaply changed and personalised. It can thus make a considerable difference in people's purchase decisions.
Another potential problem lies with a possible common-method bias in Phase 3. This may have contributed to the very high correlations between Preferences and Symbolism. This problem may not be severe, since very high correlations were also found with Attractiveness, which was assessed separately in Phase 1.
Finally, the relatively small sample size may have prevented the detection of additional statistically significant effects of the moderating effects of Gender and CVPA. Future study may explore these and other moderating factors (e.g., income, age), but with the provision that larger samples are needed to detect those effects.
Conclusion
The increased demand for more aesthetic and personalise spaces have met by trends in the automotive industry that can now be supported by powerful and inexpensive forms of IT. In light of these developments, this paper has studied people's reactions to designs of vehicle ICs. The results indicate that people form immediate aesthetic impressions of IC designs, which eventually influence their overall preferences of those designs. Our findings suggest that people prefer well-balanced designs -in terms of their classic and expressive appearance as well as in terms of their typicality and novelty.
Finally, it should be remembered that all of the data we collected on the participants perceptions and reactions to the designs were subjective. Averaged over a large pool of people, these subjective evaluations can yield robust, consensual views of what is beautiful, what is readable and what is preferred. Yet, perhaps one of the most important aspects of this study lies in its demonstration that individuals' tastes and preferences often deviate from the group averages. Today's IT enables designers to meet the needs and the desires of those individuals by allowing personalisation of various IT-based products, including ICs and other in-vehicle information systems.
Results of repeated measures ANOVA with Colour and Form as independent factors. 
